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PRELIMINARY HYDROGEOLOGIC INVESTIGATION AND 
GROUNDWATER MONITORING PROGRAM FOR TANK FARM #5 

1.00 INTRODUCTION AND BACKGROUND 

The Naval Education and Training Center (NETC) in Newport, 

Rhode Island is currently storing waste fuel oil, motor oil 

and hydraulic oil in two subsurface prestressed concrete tanks 

(#53 an 56) in an area known as Tank Farm #5. This waste is 

considered hazardous by the State of Rhode Island, in accordance 

with its Hazardous Waste Management Regulations. Federal and 

State regulations require that a groundwater monitoring program 

be developed and instituted. 

The Rhode Island Department of Environmental Management 

(RIDEM) has requested the NETC to obtain the services of a 

registered professional engineer to develop a groundwater 

monitoring program for Tanks #53 and 56. GHR Engineering 

has been retained by the NETC to accomplish this task. 
i 

As mutually agreed upon by NETC and GHR, a subsurface 

investigation of the area encompassing Tanks #53 and 56 was 

conducted on May 31, 1983 to characterize the site's geology 

and hydrology. The information generated during this investi- 

gation aided in the development of the groundwater monitoring 

program. 

This report discusses the results of the subsurface 

investigation and presents comprehensive groundwater monitoring 

program that is in compliance with the Rhode Island Hazardous 

Waste Treatment and Storage Facilities Rules and Regulations, 

as amended. 



1.10 Study Area D e s c r i p t i o n  

Tank Farm #5 i s  l o c a t e d  on 7.34 a c r e s  of  l and  bounded on 

t h e  sou th  by S t .  Columbus Cemetery, on t h e  w e s t  by Defense 

Highway, on t h e  n o r t h  by Greene Lane and on t h e  e a s t  by a 

p r i v a t e  p a r c e l  of  l and  (F igu re  1-1). O i l  s t o r a g e  Tanks #53 

and 56 upon which t h e  subsu r f ace  i n v e s t i g a t i o n  and moni tor ing 

p l an  f o c ~ s ,  a r e  l o c a t e d  nea r  t h e  sou th  edge of  t h e  Tank Farm 

p rope r ty .  

Tanks #53 and 56 are s i t u a t e d  on t h e  nor thwest  f l a n k  of 

a h i l l  t h a t  i s  a l i g n e d  nor thwes t  t~ s o u t h e a s t .  Ground su r -  

f a c e  i n  t h e  s tudy  a r e a  s l o p e s  t o  t h e  w e s t  from an e l e v a t i o n  

of approximately  95 f e e t  (above mean s e a  l e v e l  datum) nea r  

Tank #59, t o  an  e l e v a t i o n  of approximately  4 5  f e e t  a long  

Defense Highway (F igu re  1-2) . 
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2.00 DESCRIPTION OF THE SUBSURFACE INVESTIGATION 

The purpose of t h e  subsu r f ace  i n v e s t i g a t i o n  was t o  

g e n e r a t e  s u f f i c i e n t  in format ion  concerning t h e  s u r f i c i a l  

geology,  bedrock geology and groundwater hydrology around 

Tanks #53 and 56 t o  a l l ow t h e  development of  a  groundwater 

moni tor ing program f o r  t h i s  a r ea .  This  i n v e s t i g a t i o n  inc luded  

t h e  fo l lowing:  

1. Execut ion of  t h r e e  tes t  bo r ings  t o  c h a r a c t e r i z e  t h e  
s o i l s ,  de te rmine  dep th  t o  bedrock and t h e  wate r  t a b l e  
and a s s e s s  t h e  g e n e r a l  competency of  t h e  bedrock; and,  

2. I n s t a l l a t i o n  of a  temporary moni tor ing w e l l  down- 
g r a d i e n t  o f  Tank #53 t o  a l low de t e rmina t ion  of wate r  
t a b l e  e l e v a t i o n  and t o  s e r v e  a s  a  p o s s i b l e  f u t u r e  
groundwater sampling p o i n t .  

2.10 T e s t  Borings 

Three test  b o r i n g s  w e r e  executed a t  t h e  s i t e  on May 31, 

1983. The b o r i n g s  w e r e  supe rv i sed  and logged by a  GHR g e o l o g i s t  

and d r i l l i n g  performed by D.L. Maher, Inc .  o f  North Reading, 

Massachuset ts .  The bo r ings  w e r e  executed u s i n g  a truck-mounted, 

h y d r a u l i c  r o t a r y  auger  r i g .  The l o c a t i o n s  of  t h e  bo r ings ,  

l a b e l l e d  B-1, B-2 and MW-1 (Boring # 3  i n  which a  moni tor ing 

w e l l  w a s  i n s t a l l e d ) ,  a r e  shown on F igu re  1-2 .  Standard pene- 

t r a t i o n  tests y i e l d i n g  sp l i t - spoon  samples w e r e  conducted a t  

5-foot  i n t e r v a l s  o r  a t  s t r a t a  changes. Boring l o g s  w e r e  

p repared  f o r  each h o b  and a r e  inc luded  i n  Appendix "A". 

Borings  B-1 and B-2 p e n e t r a t e d  a l l  s o i l  s trate and te rmina ted  

on t o p  of  bedrock. Boring MW-1  w a s  advanced through t h e  s o l 1  

and cored  20 f e e t  i n t o  bedrock. The i n t e r p r e t a t i o n  made from 

t h e  t e s t  bo r ings  a r e  d i scus sed  i n  d e t a i l  i n  S e c t i o n  3.00. 



2.20 Moni tor ing W e l l  I n s t a l l a t i o n  

A temporary groundwater moni tor ing w e l l ,  M W - 1 ,  was i n -  

s t a l l e d  downgradient  of Tank #53 (F igure  1-2) .  The w e l l  
c o n s i s t s  of Schedule  80 PVC, 2-inch I . D .  s l o t t e d  s c r e e n  

(.010 i n c h ) ,  a t t a c h e d  wi th  PVC coupl ings  t o  a riser p ipe .  

The w e l l  w a s  s c r eened  i n  bo th  bedrock and overburden t o  a l low 

measurements o f  p o s s i b l e  wate r  t a b l e  movement i n t o  and o u t  of  

t h e  bedrock. D e t a i l s  o f  t h e  moni tor ing  w e l l  c o n s t r u c t i o n  are 

p re sen ted  i n  Appendix "A". 

The temporary moni tor ing w e l l  was i n s t a l l e d  t o  determine 

t h e  e l e v a t i o n  of t h e  wate r  t a b l e  s o  t h a t  t h e  dep ths  t o  which 

permanent moni tor ing  w e l l s  would have t o  be  i n s t a l l e d  could be  

e s t ima ted .  Th i s  temporary w e l l  w i l l  be made p a r t  of  t h e  perma- 

nen t  moni tor ing  system and used as a f u t u r e  groundwater sampling 

p o i n t .  However, i f  it i s  t o  s e r v e  t h i s  purpose,  it i s  suggested 

t h a t  a s e c u r i t y  p i p e  w i t h  l ock ing  cap be p laced  over  t h e  w e l l  

t o  p reven t  tampering o r  varidalism t o  t h e  w e l l .  



3.00 SITE HYDROGEOLOGY 

Regional geologic and hydrogeologic information for the 

study area has been prepared and mapped by ~avisl, Gauthier 

and schiner2 and C . A .  Maguire and ~ssociates3. ~ i ~ d i ~ ~ ~  made 

during the current subsurface investigation generally 

agree with the data provided in these publications. 

3.10 Regional Geologic Setting 

The study area is located in the Atlantic Coastal Plain 

physiographic province of the New England Upland Region. 

This area of Southeastern Rhode Island is characterized by a 

sedimentary basement complex of Pennsylvania age rock, known 

as the Rhode Island Formation. These rocks, comprising the 

Narragansett Basin in Southeastern Massachusetts and Rhode 

Island, are predominately nonmarine clastics, ranging in 

composition from conglomerate to shale. 

The bedrock surface through most of the region has been 

contoured by glaciation into-a series of sub-parallel valleys 

and ridges. The bedrock in the Newport area is almost 

everywhere mantled by unconsolidated dense glacial till generally 

20 feet thick. 

3.20 Geologic Materials 

For the purpose of this study, the geologic units of prime 

interest consist of glacial till and sedimentary bedrock. 

Artificial fill used during tank construction is also found 

on the site. The major emphasis of this report focuses on 

bedrock, since it is in the rock that groundwater is found 

and potential contaminants from Tanks #53 and 56 may be 

migrating. The geol~gic units are described below from the 

top of the stratigraphic column (ground surface) to bedrock. 



3.21 A r t i f i c i a l  F i l l  

Borings B-1 and B-2 encountered a r t i f i c i a l  f i l l  c o n s i s t i n g  

o f  g rey  c rushed  s h a l e  and s i l t  w i t h  a  t r a c e  of  c l a y .  The 

dep th  of  t h i s  m a t e r i a l  ranged from 2 t o  4 f e e t .  The f i l l  

i s  l i k e l y  t h e  remains of  t h e  m a t e r i a l  removed by excava t ion  

and b l a s t i n g  f o r  c o n s t r u c t i o n  of  t h e  Tank Farm. 

3.22 G l a c i a l  T i l l  

A l l  t h r e e  b o r i n g s  encountered g l a c i a l  till c o n s i s t i n g  

o f  a  ve ry  dense mix ture  va ry ing  i n  composit ion wi th  depth.  

Genera l ly ,  t h e  t o p  5 f e e t  of  till c o n s i s t s  of g rey  weathered 

s h a l e ,  sand and s i l t  w i t h  minor amounts of c l a y ,  sometimes 

a l t e r n a t i n g  wi th  bands o f  ox id ized  medium t o  f i n e  sand ,  s i l t  

and c l a y .  The bottom 10 f e e t  o f  till down t o  bedrock c o n s i s t s  

of h i g h l y  weathered g rey  s h a l e  ( " r o t t e n s t o n e " ) ,  sometimes r u s t -  

s t a i n e d  due t o  o x i d a t i o n .  Th i s  m a t e r i a l  was extremely f r i a b l e ,  

e a s i l y  s p l i t t i n g  a long  bedding p lanes .  

The g l a c i a l  till o r i g i n a t e d  a s  rock and s o i l  f ragments  of  a l l  

s i z e s  w e r e  eroded by t h e  moving g l a c i a l  i c e ,  c a r r i e d  a few m i l e s ,  

and depos i t ed  as t h e  ice dragged a long  t h e  bedrock o r  when it 

mel ted.  

3.23 Bedrock 

Borings B-1 and B-2 were advanced t o  t h e  t o p  o f  bedrock,  and 

Boring MW-1  cored  20 f e e t  i n t o  bedrock. Bedrock was encountered 

a t  an average dep th  of  2 1  f e e t .  This  i n d i c a t e s  t h a t  t h e  bedrock 

s u r f a c e  topography g e n e r a l l y  r e f l e c t s  t h e  ground s u r f a c e  topography. 

The bedrock belongs t o  t h e  Rhode I s l a n d  Formation, a  Penn- 

sy lvan ia -age  sedimentary rock ,  and c o n s i s t s  of  a  g rey- to  dark  

grey- to  b l ack ,  s h a l e  and meta-an thrac i te .  The rock i s  carbon- 

aceous,  a s  evidenced by t h e  g r a p h i t e  sheen g iven  o f f  when a  

crushed sample is  immersed i n  wate r  and i s  p y r i t i c  ( c o n t a i n s  



p y r i t e ,  an i r o n  s u l p h i d e  mine ra l )  which accounts  f o r  t h e  rocks '  

r u s t y  c o l o r  when it i s  oxid ized .  

The bedrock i s  h i g h l y  weathered a long  i t s  s u r f a c e ,  b u t  

becomes more competent w i t h  dep th  a s  i n d i c a t e d  by inc reased  

d r i l l i n g  d i f f i c u l t y  w i t h  depth.  Outcrops of  t h i s  bedrock 

i n  t h e  v i c i n i t y  o f  t h e  shady a r e a  i n d i c a t e  t h a t  t h e  rock is  

laminated and i s  f i s s i l e  ( s p l i t s )  a long  bedding p l anes .  

A l i m i t e d  number o f  f r a c t u r e s  and f a u l t s  c u t  a c r o s s  t h e  bedding 

p l anes  .: 

3.30 Hydrology 

3.31 S u r f a c e  Water 

The a r e a  sur rounding  Tanks #53 and 56 d r a i n s  by s u r f a c e  

wa te r  runof f  i n  a no r thwes t e r ly  d i r e c t i o n  toward Defense Highway. 

There a r e  no s u r f a c e  wate r  bodies  i n  t h i s  a r e a  of  t h e  s i te .  

According t o  U.S. Geologic Survey wate r  r e sou rces  d a t a ,  t h e  

average annua l  p r e c i p i t a t i o n  f o r  t h i s  a r e a  i s  44 inches .  

Of t h i s  annua l  amount, approximately  2 4  i nches  p e r  y e a r  d r a i n  

by s u r f a c e  r u n o f f .  The remaining p r e c i p i t a t i o n  e i t h e r  r e t u r n s  

t o  t h e  atmosphere v i a  e v a p o t r a n s p i r a t i o n  o r  i n f i l t r a t e s  i n t o  

t h e  ground t o  r echa rge  t h e  groundwater system. 

3.32 Groundwater 

A s  a r e s u l t  of  t h e  q u r r e n t  subsu r f ace  i n v e s t i g a t i o n ,  

it was found t h a t  groundwater is  s t o r e d  i n  and may be t r a n s m i t t e d  by 

t h e  j o i n t s ,  f r a c t u r e s  and bedding p l anes  i n  t h e  bedrock. Ground- 

water w a s  n o t  encountered i n  t h e  g l a c i a l  till. The e x a c t  dep th  

of  t h e  wate r  t a b l e  w a s  n o t  measured du r ing  t h e  i n v e s t i g a t i o n ,  

s i n c e  wate r  w a s  pumped i n t o  t h e  borehole  f o r  M W - 1  du r ing  rock 

co r ing .  However, based on prev ious  i n v e s t i g a t i o n s  performed 

on t h e  s i t e 3 ,  t h e  wate r  t a b l e  was found t o  be l o c a t e d  approxi-  

mately  30 f e e t  below ground l e v e l .  The e x a c t  wate r  t a b l e  



elevation in MW-1 will be determined after the well is 

surveyed and allowed to stabilize. The water table elevation 

can be tied into the elevations determined in the proposed 

monitoring wells to allow generation of a water table profile 

map as part of the groundwater monitoring program. 

Of primary interest in the evaluation of groundwater 

in the bedrock is the permeability of the rock, the direction 

of groundwater flow, and the flow velocity. Permeability 

values should be determined ddring installation of the proposed 

permanent monitoring wells. However, based on existing 

information2, the bedrock appears to have a relatively low 

permeability value. Yields of bedrock wells in the area range 

from less than L to 55 gallons per minute (GPM)2. About 7 
2 out of every 10 wells yield less than 10 GPM . Therefore, 

the bedrock appears to be relatively "tight" with respect to 

groundwater flow. 

Based on preliminary information, the groundwater flow , 

direction in respect to Tanks #53 and 56 is toward the north- 

west. Accurate flow directions should be assessed after installa- 

tion of the proposed monitoring wells. 

The flow velocity through bedrock is expected to be re- 

latively low due to the low permeability of the rock. Falling 

head and/or rising head permeability tests should be performed 

during installation of the proposed wells. The permeability 

values derived from these tests can be used to determine 

flow velocities. 

It is expected that the hydraulic parameters for the 

bedrock have been altered in the areas immediately surrounding 

Tanks #53 and 56, since disturbance of the rock took place 

during installation of the tanks. Blasting and excavating 



the bedrock would likely create fractures which would increase 

permeability and flow velocities in the immediate vicinity 

of the tanks. Additionally, the backfill material used around 

the tanks would likely have higher permeability and flow velocity 

values than the surrounding glacial till, since the crushed 

shale used for backfill would have a higher void ratio than the 

till. For these reasons, if waste oil is seeping from the 

tank(s), the insoluble portions may concentrate around the 

tank(s) and not move into the native bedrock. This possibility 

should be explored during the institution of the groundwater 

monitoring program. 
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4 .00  PROPOSED GROUNDWATER MONITORING PROGRAM 

The proposed groundwater moni tor ing  program i s  based on 

a  review o f  e x i s t i n g  r e g i o n a l  in format ion  and s i t e - s p e c i f i c  

d a t a  gene ra t ed  d u r i n g  t h e  c u r r e n t  subsu r f ace  i n v e s t i g a t i o n  

on t h e  geology and hydrology of  t h e  s tudy  a r e a  and t h e  

s i te ' s  h i s t o r y .  The program has  been prepared i n  compliance 

w i t h  Fede ra l  Regula t ion  40 CFR 264.90-264.99. The fo l lowing  

c h a r a c t e r i s t i c s  unique t o  t h i s  s i te ,  have been addressed i n  

t h e  moni tor ing  p l an :  

1. Groundwater i s  supported i n  a  bedrock a q u i f e r  and 
t h e r e f o r e  i t s  movement i s  c o n t r o l l e d  b$ t h e  frequency 
and o r i e n t a t i o n  of  f r a c t u r e s ,  j o i n t s ,  f a u l t s  and 
bedding p l a n e s  and by r e g i o n a l  h y d r a u l i c  g r a d i e n t .  

2 .  -The h y d r a u l i c  c h a r a c t e r i s t i c s  of t h e  bedrock and 
f i l l  m a t e r i a l s  surrounding t h e  t anks  may d i f f e r  from 
t h e  n a t i v e  bedrock and till. Therefore ,  i n s o l u b l e  
waste o i l  t h a t  may be l each ing  from t h e  t a n k s  would 
l i k e l y  q o n c e n t r a t e  around t h e  t a n k s  and n o t  move i n t o  
t h e  sur rounding  rock.  

3. The was te  p roduc ts  s t o r e d  i n  t h e  t a n k s  have s p e c i f i c  
g r a v i t i e s  less t h a n - w a t e r  and t h e r e f o r e ,  would mig ra t e  
a long  t h e  t o p  o f  t h e  wa te r  t a b l e .  The wastes t h a t  a r e  
s o l u b l e  i n  water and a r e  t y p i c a l l y  p r e s e n t  i n  petroleum 
produc ts  such a s  benzene, t o l u e n e ,  e thy lbenzene  and 
xy lenes  would d i s p e r s e  i n  groundwater and move i n  t h e  
d i r e c t i o n  o f  r e g i o n a l  groundwater flow. 

4 . 1 0  Proposed P lan  of  Study 

The o b j e c t i v e s  o f  t h e  proposed groundwater moni tor ing 

program a r e  a s  fo l lows:  

1. A s s e s s  t h e  hydro log ic  parameters  c o n t r o l l i n g  ground- 
wate r  movement i n  t h e  s tudy  a r e a ;  

2. Evalua te  t h e  p o t e n t i a l  f o r  contaminants  t o  migra te  
through t h e  groundwater system from Tanks #53 and 
56; 
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3. Establish the extent, if any, of groundwater conta- 
mination; and, 

4. Determine the potential impact to environmentally 
sensitive areas in the vicinity of Tank Farm # 5  if 
contamination is found to be migrating from Tanks 
#53  and 56. 

To accom~lish these objectives, it will be necessary to 

initiate a groundwater monitoring program. The various 

components of this program are described below. 

4.11 Boring Program and Monitorinq Well Installation 

The boring program and monitoring well installation will 

provide the needed data on soil properties, aquifer parameters 

and groundwater quality. The installation of a groundwater 

monitoring network around Tanks # 5 3  and 5 6  will include the 

proposed boring and well locations shown on Figure 4-1. The 

rationales behind the selected well locations are outlined 

below: 

MW- 1 - 

Installed downgradient of Tanks # 5 3  and 56 during the 

preliminary investigation. Will be upgraded and made part of 

the permanent monitoring network by installing a security 

pipe with locking cap over the well. 

MW- 2 

Located upgradient of groundwater flow, will be used 

as a control well to establish background groundwater quality 

upgradient of Tanks # 5 3  and 56. Analytical results from 

downgradient wells (Nos. 1, 3-6) will be compared with results 

from MPJ-2 to determine if groundwater quality has been adversely 

affected by the subject tanks. 



MW- 3 

Located immediately downgradient of Tank #56. Will be 

installed in the fill material surrounding the tank, :since 

this material may be acting as a reservoir for insoluable 

hydrocarbon products that could potentially leach from the 

tank. 

MW- 4 

Located immediately downgradient of Tank #53. Will be 

installed in the fill material surrounding the tank to 

detect potential leaks. 

MW- 5 

Located downgradient of Tanks #53 and 56. Along with 

MW-1, this well will be capable of detecting the soluble com- 

ponents of waste oil that would migrate radially outward from 

the tanks in the event of a leak(s). 

MW-6 (O~tional Well) - 

In the event that evidence of an obvious leak in Tank #56 

is noted during the installation of MW-3 (hydrocarbon product 

staining in split-spoon samples or an bily sheen in the wash 

water) MW-6 will be installed downgradient of Tank #56 to 

ascertain if the soluble components of the waste oil are 

migrating through the native bedrock. 

Each boring will be executed into bedrock to a depth of 

at least 10 feet below the water table. Borings will be exe- 

cuted with a 6-inch O.D. hollow-stem auger. Bedrock will be 

rotary cored with a 4.25-inch roller bit. In the overburden, 

split-spoon samples will be collected at 5-foot intervals in 

advance of the auger for physical identification and possible 

future chemical testing. Boring and monitoring well installation 



l ogs  such a s  those  shown i n  Appendix "A" w i l l  be recorded f o r  

each boring. 

During t h e  boring and sp l i t - spoon opera t ion ,  t h e  equipment 

uked w i l l  be thoroughly cleaned and r insed  t o  prevent  c ross-  

contamination of samples wi th in  each boring and from one boring 

t o  another .  A p o r t a b l e  steam genera tor  and r i n s e  tank w i l l  

be used t o  decontaminate equipment coming i n  con tac t  with 

contaminated s o i l s  and/or water.  

Monitoring w e l l s  w i l l  be cons t ruc ted  of Schedule 80 PVC, 

2-inch I . D .  s l o t t e d  screen  (.010 i n c h ) ,  a t tached wi th  PVC 

coupl ings t o  a s o l i d  r i s e r  pipe.  The bottom of t h e  s l o t t e d  

sc reen  w i l l  be capped. S u i t a b l e  porous m a t e r i a l s  (Ottawa sand 

o r  # 2  Morie sand) w i l l  be placed around t h e  we l l  screens and 

ben ton i t e  i n s t a l l e d  near  t h e  ground su r face  t o  prevent  i n f i l -  

t r a t i o n  of p o t e n t i a l l y  contaminated su r face  water.  Well screens  

w i l l  be set 10 f e e t  below and 5 f e e t  above t h e  water t a b l e  

t o  al low measurements of water t a b l e  f l u c t u a t i o n .  Secur i ty  

p ipes  wi th  locking caps w i l l  be placed over t h e  PVC r i s e r  t o  

prevent  tampering o r  vandalism t o  t h e  wel l .  Figure 4-2 shows 

t h e  design of t h e  t y p i c a l  we l l  t h a t  w i l l  be i n s t a l l e d  f o r  

t h i s  monitoring program. 

4 . 1 2  S i t e  Survey 

The l o c a t i o n s  and e l e v a t i o n s  of monitoring Wells 1 t h r u  5 

(poss ib ly  6 )  w i l l  be surveyed t o  allow depths t o  bedrock and t h e  

water t a b l e  t o  be ad jus ted  t o  e l e v a t i o n s  above sea  l e v e l .  These 

e l e v a t i o n s  w i l l  be added t o  t h e  e x i s t i n g  s i t e  plan.  The s i te  p l a n ,  

which w i l l  appear i n  the  groundwater monitoring r e p o r t ,  w i l l  show 

ground e l e v a t i o n  contours ,  bu i ld ings ,  boundaries,  roadways, l o c a t i o n s  

of  tanks and monitoring we l l s  and groundwater e l e v a t i o n s ,  contours  
and flow d i r e c t i o n s .  
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FIGURE 4-2 

MONITORING WELL CONSTRUCTION SPECIFICS 



4.13 Groundwater Sampling 

A f t e r  development and s t a b i l i z a t i o n  of t h e  moni tor ing w e l l s ,  

w a t e r  t a b l e  e l e v a t i o n s  w i l l  be measured f o r  u s e  i n  t h e  gene ra t ion  

of  t h e  groundwater con tour  and flow d i r e c t i o n  map. P r i o r  t o  

withdrawing groundwater samples u s ing  a PVC b a i l e r ,  a t  least  

3 s t a t i c  volumes o f  water w i l l  be withdrawn from each w e l l .  

A l l  sampling equipment w i l l  be  thoroughly decontaminated by 

r i n s i n g  i n  methanol t h e n  d i s t i l l e d  wate r  between w e l l s  t o  

p reven t  c ross -contamina t ion  of  samples. 

Groundwater samples w i l l  be t aken  and handled i n  accordance 

w i t h  EPA p r o t o c o l  and t r a n s f e r r e d  t o  an approved c o n t r a c t  

l a b o r a t o r y  fo l lowing  s t r ic t  chain-of-custody procedures .  

4 . 1 4  Groundwater Analys i s  

Groundwater samples w i l l  i n i t i a l l y  be analyzed f o r  t h e  

parameters  r e q u i r e d  under 40 CFR 264.90-264.99 and f o r  t h e  con- 

s t i t u e n t s  most l i k e l y  t o  be found l each ing  from Tank #53 and 56 

based upon a review o f  t h e  produc ts  h i s t o r i c a l l y  s t o r e d  i n  t h e  

tanks .  The i n i t i a l  a n a l y t i c a l  program w i l l  focus  on t n e  fol lowing:  

groups.  

Group 1 

EPA P r i o r i t y  P o l l u t a n t s  

- Purgeable  V o l a t i l e  Organics (EPA Method 624) 
- E x t r a c t a b l e  V o l a t i l e  Organics (EPA Method 625) 
- PCB's and P e s t i c i d e s  (EPA Method 625) 
- Herbic ides  (EPA Method 625) 

Group 2 - 
Metals  (EPA P u b l i c a t i o n  No. 600/4-79-020 Methods f o r  t h e  

Chemical Analys i s  of  Water and Wastes) 

- Arsenic  
- Barium 
- Cadmium 
- Chromium 



Group 2 - Metals Continued 
- Lead 
- Mercury 
- Selenium 
- Silver 

Group 3 

Indicator Parameters 

- Total Organic Carbon (TOC) 
- Total Organic Halogens (TOX) 
- PH 
- Specific Conductance 

Analytical values obtained from the initial round of sampling 

will be used to establish baseline groundwater quality and establish 

analytical protocol for subsequent sampling. Water from wells which 

show detectable levels of the constituents indicated in Group 1 from 
the initial sampling effort will continue to be analyzed for these 

constituents, plus those from Groups 2 and 3. Wells which do not 

show detectable levels of constituents from Group 1 will be 

analyzed for Group 2 and the indicator parameters in Group 3 

during subsequent sampling. If future sampling' reveals an 

increase in Group 3 indicators, then those wells showing the 

increase will be analyzed for Group 1 parameters also. Figure 

4-3 outlines the analytical program. 

FIGURE 4-3 

GROUNDWATER ANALYTICAL PROGRAM 

Round 1 Sampling 

Analyze For: 
Group 1 - Priority Pollutants 
Group 2 - Metals 
Group 3 - Indiqator Parameters 

I I 
Wells Show Constituents Wells Show Constituents 

from Groups 1,2,3 from Groups 2 and 3 

I Subsequent Sampling 

Analyze for Grouysl,2,3 
I 

Analyze for Groups 2 and 3 
If Wells Show Constituents 

from Group 1 



4.15 Groundwater Samplinq Schedule 

Sampling w i l l  t a k e  p l ace  on a  q u a r t e r l y  b a s i s  (every  3 

months) f o r  t h e  f i r s t  y e a r  and semi-annually t h e r e a f t e r  du r ing  

t h e  a c t i v e  l i f e  o f  t h e  t a n k s  and du r ing  t h e  pos t - c lo su re  per iod .  

4.16 D a t a  Eva lua t ion  and Report o f  R e s u l t s  

Upon complet ion of Round 1 l a b o r a t o r y  a n a l y s e s ,  a  r e p o r t  on 

t h e  work performed and t h e  r e s u l t s  ob t a ined  w i l l  be p repared  

and submi t ted  t o  t h e  R I  DEM. The r e p o r t  w i l l  i nc lude :  

4 d e s c r i p t i o n  of  f i e l d  procedures ,  i n c l u d i n g  sampling 
methods ; 

d e s c r i p t i o n  of l a b o r a t o r y  procedures  and equipment 
used i n  ana lyz ing  t h e  v a r i o u s  samples; 

s i te  p l a n  showing bo r ing  and w e l l  l o c a t i o n s ,  sampling 
l o c a t i o n s  and major s i t e  f e a t u r e s  ( b u i l d i n g s ,  boundar ies ,  
s u r f a c e  con tou r s ,  e t c . ) ;  

subsu r f ace  p r o f i l e s ,  based on bo r ing  l o g s ,  showing s o i l  
t y p e s  encountered,  wa te r  t a b l e ,  and any o t h e r  r e l e v a n t  
f e a t u r e s  ; 

g r a p h i c a l  and t a b u l a r  summaries of  chemical  t e s t i n g  
d a t a  f o r  s u r f a c e  and groundwater; 

bo r ing  and w e l l  l o g s ;  

groundwater moni tor ing d a t a  (water  l e v e l  e l e v a t i o n s  
and g r a d i e n t s )  and a  groundwater con tour  map showing 
g r a d i e n t s  and f low d i r e c t i o n ;  

an  assessment  of t h e  e x t e n t  of  groundwater contaminat ion 
( i f  any) t h a t  may be a t t r i b u t a b l e  t o  Tanks #53 and 56; 



a an assessment of the potential impact to water resources 
in the area if contaminants are found to be migrating 
from the tanks; 

recommendations for further monitoring, and; 

a recommendations for corrective measures, ifl needed. 

Additionally, the following reports will be submitted to 

RI DEM: 

1. Analytical results will be reported 15 days after 
completing each quarterly sampling during the first 
year of sampling. 

Analytical results will be reported 15 days after 
completing each semi-annual sampling during the active 
and post-closure period. 

Concentrations or values of sampling parameters 
that differ significantly from initial background 
levels found in the upgradient well will be reported 
no later than March 1, following each calendar year 
during the active life of the tanks. 

Results of the evaluations of groundwater elevations 
will be reported no later than March $ following each 
calendar year. 

Results of the groundwater quality assessment program 
which includes but is not limited to, the calculated 
(or measured) rate of migration of contaminants in 
the groundwater will be reported no later than March 
1 following each calendar year during the active.life 
of the tanks. 

Records of the analyses and associated groundwater elevations 

required under CFR 264.90-264.99 will be maintained by the NETC 

throughout the active life of the tanks and throughout the 

post-closure care period as well. 
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APPENDIX A 

BORINC/SOIL SAMPLING REPORTS 
OBSERVATION WELL SUMMARY LOG 



PROJECT Navy Oi l  Storaae Tanks.  
Newport, RI 

GROUND EL. 

TOP CAS. EL. 
LOCATION Tank  Farm #5 Upgradient  o f  

Tank  56 WATER LEVEL READINGS BORING No. B-1 

S H E E T A O F  1 

ACCT. Na 

DATE (S) 5/31 /83 

CLIENT Naval F d w a t i o n  E Tra inma  
. . 

Center 

GHR FIELD ENGR.- 

CONTRACTOR D * L *  Maher 
B i l l  Canty - Foreman - 

GE N. 
STRATE 
DESC. 

ropsoi I 
2. 

E c:,95.. SAMPLE 

# /FT. No. [PEN./ REC.(DEPTH IBLOWS / 6" 
SAMPLE 

Brown si l t ,  trace clay, organic mat 
(moist) 

Grey si l t ,  trace clay, crushed shale 
(moist) 
/ 
Fine brown sand, trace s i l t  (5-5.5') 
Grading t o  Wx. shale-angular ( d r y )  . 
Grey f ine sand, si l t ,  gravel  ( rounded 
sub-angular) ( d r y )  1 

W x .  shale, Fe 

Angular  
an o i ly  sheen when submersed in 

I 

15- 
S-4 1218 14-15' 24/39 

Sample no t  kep t  - Same as #3 

- - - 

W x .  shale, Fe stained ( d r y )  some 
quartz.  Same as S-3 I 

2C. S-5 1218 19-20' 1 24/34 for4' 
Sample n o t  kep t  - $ame as #3,4 

I I 22. ( 

3ed rock t u g e r  hit refusal  @ 22'. Drove spoon 
10 recovery. No G H20. Encountere 
,edrock - grey carbonaceous shale 

1. Soil descr ipt ion from auger cut t ings.  
Wx. = weathered. .. ..- 



BORING /SOIL SAMPLING REPORT 

GROUND EL. 

TOP CAS. EL. 

PROJECT Navy Oil  Sto raae Tank  
Newport, R I  

LOCATION Tank  Farm #5 Downaradient 
o f  Tank  ; 56 

CLIENT Naval Education & Tra in ing 
Center 

GHR FIELD ENGR. W .  Norman 

B i l l  Canty - Foreman 

CAS , I  .I SAMPLE 

8 I,!&. I Na I PENJREC. I DEPTH I BLOWS/B" 
NO sample taken. dame as B- 1 

I 

WATER LEVEL READ INGS BORING No. B'2 - -  - 

- 
GEN. 

ZRATA 
DESC. 

'opsoil 
1. 

'ill 

NOTES: 
1. Soil descript ion from auger cutt ings. 

Wx. = weathered. 

I ACCT. Na 

( DATE (S) 5/31 183 

SAMPLE DESCRIPTION 

Grey silt, trace clay, crushed shale 

Brown fine sand, t race si l t .  Gradin! 
,to Wx. shale, Fe stained ( d r y )  

Grey f ine sand, silt, t race clay. 
Angular pieces o f  shale ( d r y )  
/ 

Wx. shale ( d r y )  

Dr i l led d i f f icu l t .  Wx. shale, silt, 
t race clay 

Wx. shale, g rey  silt, clay 

Dr i l l i ng  hard @ 19'.  Drove spoon. 
No recovery. No G Hz0 Encountered 
Bedrock, g rey  carbonaceous shale 



PROJECT N a v v  O i l  Storaae Tanks .  
Newport ,  R I  

D o w n w a d i e n t  LOCATION T a n k  Farm #5 
o f  T a n k  53 

CLIENT Naval Educat ion & T r a i n i n g  
Center  

GHR FIELD ENGR. W .  Norman 

CONTRACTOR D-L*  Maher 
B i l l  Can ty  - Foreman 

ICAS. I SAMPLE 

No sample taken. Same as 
B-1, 2 

1 

S-51 616 - ~ 5 1  18 f o r  6" 

DATE DEm I S H E E T L O F  1 

I ACCT. No. 

GEN 
STRATA 
DESC. 

Ti l l  

NOTES: 
1. Soi l  descr ip t ion  f rom auger cu t t ings .  

W x .  = weathered. 

( DATE 6 1  5 /31  183 

SAMPLE DESCRIPTION 

Brown f i ne  sand & s i l t  a l te rnat ing  
w i t h  g r e y  sand & s i l t  w i t h  W x .  shale 

B rown  f i ne  sand, s i l t ,  g r a d i n g  i n t o  
g r e y  s i l t ,  t r ace  clay, W x .  shale 
\(al ternat ing layers) 

A l te rna t ing  bands o f  b r o w n  m-f sand 
s i l t  & g r e y  f sand, si l t ,  t r ace  c lay 
B r o w n  fine-med. sand, g r a d i n g  i n t o  
g r e y  s i l t ,  ,gravel W x .  shale (a l ter-  
jnati ng bands) 
\ 

G rey  med-fine sand, si l t ,  t r ace  c lay  

'WX. shale, si l t ,  sample moist 

Grey-brown f i ne  sand, s i l t ,  t race 
clav. W x .  shale 

Lt. brown-tan W x .  shale (quar t z  
i n t rus ion )  

Lt. brown- tan W x .  shale 

Ro ta ry  d r i l l e d  23.5'-42' w i t h  44" 
r o t a r y  bit 
Bedrock  - g rey -  r u s t  colored 
carbonaceous shale 



c - 
BORING / OBSERVATION WELL SUMMARY I B G  I No. Mw-' 

PROJECT Navv Oil S t o r a g d h k s A L e x p o r t -  RI SHEET OF 

LOCATION m ~ 2  
Tank Farm #5 Downgradient of CONTRACTOR D.L- Maher 

CL IENT  Naval Education & Traininq Center DATE INSTALLED 5/31 183 

R FIELD E 

STRATA 
DESCRI PTION! 

Ti l l  

Bedrock 

INSTALLATION 

Bentonite 
Pellets ' 

2 '  See BoringISoil Sampling 

Rersort for Sample 
20 ' 
2" I . D .  

Descriptions - 
PVC 

2 5  ' 
2" I . D .  - 
PVC 

4" Co 
Hole 

I ACCT. No. 


